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(54) Polynucleotide synthesizing apparatus 



(57) A polynucleotide synthesizing apparatus comprises reactor means; reagent and solvent bottle means which is 
charged with reagents and solvents required for the polynucleotide synthesis reaction; change valve means having 
at the inlet side thereof a plurality of reagent and solvent ports which are communicated with said reagent and 
solvent bottles an d a common port communicated with said reactor means at the outlet side thereof , said change 
valve means being adapted to change the passages for communicating each of reagent and solvent bottles means 
with said reactor means by the rotary operation of a knob; and liquid supply means for supplying reagents and 
solvents from each of reagent and solvent bottles to said reactor means under pressure of inert gas, said reagent and 
solvent ports being disposed in order of liquid supply sequence whereby one rotation of said operation knob causes 
the liquid supply operation in a condensation step. 



The drawing(s) originally filed was (were) informal and the print here reproduced is taken from a later filed formal copy. 
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Polynucleotide synthesizing apparatus 

5 Background of the invention 
This invention relates to a polynucleotide synthesizing apparatus E 

triphosphate method. ^J^^S^SZ StSlK^^ by 
10 processes such as washing - deprotection - washinc * ronnlno!? • ' th ' S •V* 6 "" met hod, 

with less variety of proces?. However ^nyS^ 10 

^Sg^ 

SSa^wh^^ 
*»the P reviousoperations P A^ 

automation of the apparatus use of a number nf*^~ul.~? ■ Cocks can be c^ 6 * 1 

complicated control of so,eno,d va,ves Inv °"ves difficulties such as high cost and 

isd^sclos^ 

distributor; 3a to 31 passages for n?t o^gX A ??i KSKE^r?'* 2 " 

eight-way change valve; 11bto11g P aLgesfo%eaaenS 

cock; 14a to 14h passages for reagents lolverS a nH „l * so,vents ; 1 ? a two-way cock; 13a three-way 
30 waste liquid reservoirs nrtr ° 9en 9aS; 1 5 an e '9 ht -way cock; 16 reactors; and 17 

the^t^cZgTvlive'lO ^r^X^T^ ?° ^ 1 ° b an ° Perati ° n knob <« ^n, on 
16. Under pressure ofZ S 2 g* fwhTh ha S ^ J SSES^S 6 ^ the reactors 16 ' 

3s 2^^*^ 

agent/solvent I. soSi^e^ 
40 common port 10h is brought inS commuS on ^^^^^S^TT^^^ 

agent/solventUsolution)isfedtothereactorsfrorn*ere^ 40 
brought into communication with the port lOf a rTaoTnt M^S? , the common P°« ™ is 

16, 16from the reagent bottles V^*?^?ir£!!^ { 2S^ Cton a 0 e «!«^«ntl) tafadtotho reactors 
«. is fed to the reactJrs 16 and wZ^^SSi!iSM^ -cation with port ,0g the solvent 

4 %o»a^^^^ 

That is. it is neceLry ZpeSe nTrnTal eZlZ^ZZTJT m » the "° rt 10a " 

Furthermore when the common pon Zl switSed to nSe ordl of * anB9 10 (knob) - 

55 two port 10c and 10d. When the common VHwZ > Z ^XSL^ZESF*]!* * 109 ' * P8SSeS 
passes one port 10f. switched to in the order of from the port 10g to 10e, it 

comp'c^ 

60 Summary of the invention 

misoperation may be reduced Pr ° V ' de 8 synthesizing apparatus in which 

65 inVentfon t0 Pr ° Vide ' resizing apparatus which is 
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In accordance with the present invention there is provided a polynucleotide synthesizing apparatus 
comprising reactor means; reagent and solvent bottle means which is charged with reagents and solvents 
required for the polynucleotide synthesis reaction; change valve means having at the inlet side thereof a 
plurality of reagent and solvent ports which are communicated with said reagent and solvent bottles and a 
5 common port communicated with said reactor means at the outlet side thereof, said change valve means 
being adapted to change the passages for communicating each of reagent and solvent bottles means with 
said reactor means by the rotary operation of a knob; and liquid supply means for supplying reagent and 
solvents from each of reagent and solvent bottles to said reactor means under pressure of inert gas, said 
reagents and solvent ports being disposed in order of liquid supply sequence whereby one rotation'of said 
10 operation knob causes the liquid supply operation in a condensation step. 



10 



15 



20 



Brief description of the drawings 

Figure 7 is a flowchart for showing conventional apparatus; 

Figure 2 is a perspective view showing an embodiment of the present invention; 
15 F/pt/re 3 is a flow sheet for the Rgure 2; 

Figure 4 is an enlarged flow sheet showing the main part of the flow sheet of Figure 3; 

Figures 5a and 5b are sectional views showing a sixteen-way change valve; 

Figures 6a and 6b are sectional views showing a six-way cock; 

Figure 7 is a sectional view showing a reactor; 
20 Figure 8 is a sectional view showing an upper plug; 

Figure 9 is a partially cut away sectional view showing another embodiment of the reactor; 

Figure 10 is a sectional view showing another embodiment of a sixteen-way change valve;' 

Figure 11 is a flow sheet showing a further embodiment in which a dual two-way cock is used in lieu of the 
six-way cock; 

25 Figure 12a is a sectional view of the dual two-way cock; 25 
Figure 12b is a plain view of the dual two-way cock; 

Figure 13a is a sectional view showing another embodiment of the sixteen-way change valve; 
Figure 13b is a plain view of the sixteen-way change valve; 

Figure 14 is a flow sheet showing another embodiment in which two light-way change valves are used in 
30 lieu of the sixteen-way change valve; 

Figure 15a is a sectional view showing a eight-way change valve used for the embodiment shown in 
Figure 14; 

Figure 15b is a plain view showing the eight-way change valve of Figure 1 5a; 
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Figure 16 is a flow sheet showing another embodiment in which bubbling with N 2 gas can be carried our 
35 Figure 17 is a sectional view of six-way cock used in the embodiment of Figure 16; 

Figure 18 is a schematic view showing a twelve-way change valve used in the another embodiment in 
which two liquid supply operations are eliminated; 
Figure 19a is a plain view showing the twelve-way change valve of Figure 18; and 
Figure 19b is a sectional view of the twelve-way change valve of Figure 1 9a. 

Detailed description of the invention 

Figure 2 is a perspective view showing an embodiment of the synthesizing apparatus of the present 
invention. Rgure 3 is a flow sheet of the synthesizing apparatus. 

A recess P t is formed at the upper portion of one end side (as viewed at the left side in Rgure 2) of a front 
45 panel P of the apparatus body A. Reactors 20, 20 which are provided in the recess P, are supported by arms 45 
46a of shakers 46 as shown in Rgure 3. 

An operation knob 22 for sixteen-way change valve 21 (refer to Rgures 3, 4 and 5a and b) corresponding to 
eight-way change valve 10 shown in Rgure 1 is provided on the front panel P. 

*n -?u Ce f S6S * 1 3nd * 2 ate formed at one sWe of the a PPa r atus body. A reagent bottle 23 which is charged 
50 with a deactivation agent and deactivation auxiliary agent is disposed in the lower recess A,. A regent bottle 50 
24 charged with a deprotection agent (detryt yl agent)/ solvent I solution, a solvent agent bottle 25 charged 
with solvent I and a solvent bottle 26 charged with solvent II are disposed in the upper recess A 2 

In this embodiment, a reagent bottle 5 (condensation agent/solvent II solution) is eliminated so that 
deactivation agent and deactivation auxiliary agent are charged in the same reagent bottle 23 as described 
ob above. gg 

A small nitrogen cylinder 27, a distributor 28, a six-way cock 29 and the sixteen-way change valve 21 etc. 
a re disposed inside of the apparatus body A. 

The N 2 gas in the nitrogen cylinder 27 is fed via a passage 29a to the distributor 28 where it is shunted. The 
gas is then fed to the reagent bottles 23 and 24 and the solvent bottles 25 and 26 via passages 29b, 29c, 29d 

i" Z Rea9ent and tnen solvent are f ed to the reactors 20, 20 from bottles 23 to 26 under the pressure of 60 

the N 2 gas. r 

The sixteen-way change valve 21 is disposed between the reagent bottles 23, 24, solvent bottles 25, 26 and 
trie reactors 20, 20. 

« .J 116 Sixteen_Way chan9e va,ve 21 wh ' cn is a Mature of the present invention will be described with 

65 reference to Rgures 4 and 5a and 5b. 65 
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thIS£K£a Chan9e 21 C ° mpriSes 8 va ' ve body 30 and a rotor 31 which is rotateb 'V ™«- on 

r JlL 6 X 3 i' Ve ^ 30 'VT 1 ^ With inlet P 0 " 8 303 to 3 °P and 8n outlet common port 30q. A peripheral 
recess 31 a and , Mong.tud.nal recess 31b are formed on the outer periphery of the rotor 31 

™i^ ■ 

at^e~^ 

,„ -I h i rea9ent 'I? S °! Vent t*"* 5 30a ' 30C ' 30e ' 30i ' 30k ' 30m ' 300 of tn e ports 30a to 30p are communicated 

STS" rea9entb0tt,eS ^ 24andtheTO,ventbottle =25and26.The g as^ 10 
30n.30p are communicated with the distributor 28 via a passage 34e J ' 0 

T^iS? 9 ^ and S °' Vent 30a ' ^ 30e ' "■ are deposed in an liquid supplying operation order Tiu»„ a o 
ports 30b, 30d and 30f... and a liquid supplying stop portion 30r are dtapo^^rlbSSe^ ™ ea88 

,r n £ .'"£ Y ' ° ne T*! 0 " ° f the r0t ° r31 031,868 liquid su PP'y operation in the order of from such as suonh, 

totSJ^.TTST ' from ! he reagent bott,e 24 - N * 8as > of H « ujd su pp'y- suppv of soivST^ 

from the solvent bottle 25 N 2 gas and to stop of liquid supply. In otherwords, one rotation of the roS 
completes the l.qu.d supply and discharge operation in one condensation step 

The position for stopping the liquid supply has a same function as two-way cock 12 shown in Figure 1 Th* 
two-way cock 12 is eliminated in the present invention. " " 9Ure 71,8 

20 noC^n 3 , 0 ?^ °°T Un ™ ™ With 3 VacUUm pump 35 via 3 P 3558 ^ 34f. When the port 30q is switched to the 
b P o°l?a;dde^So^ 
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When autom.zat.on of the apparatus is desired, the rotor 31 may be linked with a stepping motor or 
25 .n motor iss ^nce^ontro..ed in accordance with a program stored in L^m%l device 

25 In this case passing over oneortwo ports as is done by the apparatus of Figure 1 is not eHec£d£Zce£T 
reagen and solvent ports 30a,30c,30e„. are disposed in an order of liquid (supply operSo^^SSle. 
themotorcontroLAdrumtypesequencermaybeusedfordrivingthemotor simplifies 
The rotor 31 is tapered so that it has a reduced diameter at one end (as viewed at left side in Rgure 5b) A 

30 StZZ P h° Sed betWee " % Va,Ve 30 and the rot ° r 31 for bi38i "9 the rot °r in a tiiSn ?o one 
/ 6 there ' S "° I 0 ™™** to form 8 9 a P between the valve body 30 and the rotor S^Portt 3°Tto 
Sess 3™. C ° mmUn,Cated the «""»" P° rt ** ««Pt ^r the peripheral recess 31 a and lEXSE 

A click mechanism 37 is provided at one end of the valve body 30. The click mechanism 37 comorisesa 
disc plate 38wh,ch K ^secured to the one end of the rotor 31 and slidably connected wi^The eScTo? L 
35 valve body 30 and a ball 40 which is disposed in a hole 30' formed on the one en fa™ Z tiie valve bo* £ 
and is biased upon the slide face of the disc plate 38 byabiasing force ofaspring 39^e"ide fa^ of Ae 
of^Mo 3 ^ e «i^ p . rmed w ' tr ! 8 recess 383 corresponding to ports 30a to 30p and the liquid supply stopphig 
position 30a. Positioning of the rotorSI is accomplished by the engagement of a ball 40 with Se S^a 

40 on^r^^ 

The cock body 41 is provided with ports 41a to 41f. The rotor 42 is provided with a peripheral recesses 42a 
to42dforcommunicatingtheports41ato41fwith eachother penpnerai recessesflZa 

n J^Tn^iiH re,ationshi P between ports 41a to 41f and reactors 20, 20 is shown in Rgure 3. That is, 
dR t^JXLV? a a « commun,cate d * e "PPer portion of the reactors 20. 20 via passages 43b and 43b 

2b HT, COmmUniCatai ¥ * h the b0tt ° m P° rtion of the reactore ' 2 °< » ^a phages 43b 45 

Dorts^n^r ? C T mUmMtedW * 

™J vr CSL \ J ClOSed o' n 3 POS,tion re P rese "ted by a solid line shown in Figure 3, that is, FEED 

L th^Tif ' 6 P T 42b J 3nd 416 arC br ° U9ht int ° ^^nication withthe portSKflf 50 
and the ports 41a and 41d are rendered closed to establish a BLOW condition 

The six-way cock 29 is also provided with a click mechanism 45. The click mechanism 45 serves to ooshlon 
fa ' reC ! S K SeS 428 10 42d 3t the v ° Mom «*»— nfd by solid and dotted Zest RguS 3 aK 
•k Kn- wu P T° n the reCeSSeS at P0Sit,0nS interm ediate between positions represented by soHd and dotted 
55 lines. When the recesses are positioned at the intermediate position, the ports 41a to 41f are ft, | v dosed 55 

16a of the reactors 16, 1 6. Therefore the reactors 20, 20 are not provided with any cock "The ratort? o^the 

^ bC ,inked , W !! h 3 StePPin9 m ° t0r 38 i8 done in 0388 of 3 sixteeS way^aC vafvf 
60 Astern aCCOmp,,8hed b V dri ™9 the •**»■ in accordance with a program storedln a control 

On the front panel P, there are provided an operation knob 41 for the six-way cock 29 an ooeratinn ir„„h ar 6 ° 
fo^hethree-wayknob^an operation knob 49foratimer(notshow^ 

meter 50 connected with the distributor 28, and a power switch 51 etc pressure 

65 
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Figure 7 is an enlarged sectional view showing the reactor 20. The reactor 20 comprises a reactor bodv 55 
and an upper and lower plugs 56 and 57. 

The upper and lower plugs 56 and 57 are attached to the reactor body 55 by mounting the flanges 56a and 
57a upon the flanges 55a and 55b formed at the upper and lower ends of the reactor body 55 by means of a 
5 fastening means such as clip respectively. g 

The reactor body 55 is made of glass and is formed with the stepped portions 55c and 55d in the upper and 
lower openings respectively. The stems 56b and 57b of the upper and lower plugs are inserted into the body 
until they are brought into contact with the stepped portions 55c and 55d respectively. 

The upper and lower plugs 56 and 57 are made of a material which will not react with the afore-mentioned 
10 reagent and solvent, etc. and is elastically deformable, such as fluorosilicon rubber fluorine rubber, 10 
copolymer of propylene hexafluoride and ethylene tetrafluoride and the like. 

The plugs 56b and 57b has an outer diameter slightly larger than an inner diameter of the upper and lower 
openings so that the outer surface of the plugs 56a and 57a are in dose contact with the inner surface of the 
upper and lower openings to keep fluid-tight relationship. 
1 5 The upper plug 56 is provided with a cock 58 through which a stock material is charged. The plug are 15 
provided with passages 56c and 56d which are communicated with passages 32 and 43a respectively. 

The lower plug 57 is formed with a passage 57c which is communicated with a passage 43b. 

O-rings may be disposed in peripheral recesses 56b' and 57b' on the stems 56b and 57b respectively 

In the present invention, a filter may be provided at the side of a liquid supply portion of the reactor into 
20 which reagent and solvent and the like are introduced. The liquid supply portion may be provided with an 20 
admission passage for introducing reagent and solvent and the like to the liquid supply portion via the filter 
and a purge passage for purging the gas from the reactor via the filter (pressure purge passage). 

By forming in this manner, reagent and the like may be prevented from being purged from the 
introduction passage directly via the purge passage and the valves along the passages in the apparatus bodv 
25 may be protected. 7 2g 

The present embodiment will be described with reference to Figure 9. 

Filters 124 are sandwiched between the stepped portions 121a r 121a of the body 55 and the upper and 
lower plugs 56 and 57. The filters 124 are made of a material such as tetrafluoroethylene, polypropylene, 
polyethylene and the like which a can trap the support charged into the body 55 and is insoluble in the 
30 afore-mentioned solvent and has a permeability to the solvent. One end portion of the upper plug 56 is 30 
formed slightly larger than inner diameter of the body 55. A peripheral recess 122a is formed on the outer 
periphery of the end portion. The end face is formed with a semispherical recess 122b so thatthe end portion 
is elastically deformed in an inner diameter direction of the body 55 to bring into close contact with the inner 
periphery of the body to keep an air-tight relationship with a body 55. 
35 An admission and purge passages 122c and 122d extending in an axial direction are formed in the upper 35 
plug 56 in a close relationship with each other. The admission and purge passages 122c and 122d are 
connected with the passages 120a and 120b respectively. 

A tube 122e extending through the filter 124 is connected with one end of the admission passage 122c so 
that an admission inlet is positioned inside of the filter 124. On the contrary to this, the inlet of the purge 
40 passage 122d is positioned in the recess 122b, that is, outside of the filter 124. Accordingly, although the 40 
admission and purge passages 1 22c and 1 22d are formed in a closed relationship, the solvent and the like 
which has been introduced from the admission passage 1 22c will enter the body 55 without directly entering 
the purge passage 122d since the inlets of admission and purge passages are apart from each other. 
The N 2 gas and the solvent and the like which is over-flown from the body 55 when pressure is purged is 
45 discharged from the purge passage 122d to the passage 120b via the filter 124. Accordingly there is no 45 
possibility that the cock along the passage 120b will be broken by foreign material. 

An end portion of the lower plug 57 which is inserted into the body 55 is formed with a peripheral recess 
123a and a recess 23b. The end portion is brought into close contact with the inner periphery of the body 55 
due to elastic deformation to keep airtight relationship. A purge passage 123c axially extending is formed in 
50 the lower plug 57 and is communicated with the passage 120c. 50 
Flange portions 121b and 121b are provided at the opposite ends of the body. Range portions 122f and 
1 23d are provided at the mid point between the upper and lower plugs 56 and 57. The upper and lower plugs 
56 and 57 may be secured to the body 55 by linking the flange portions 121b and 121b with the flange 
portions 122f and 123d respectively. Provision of taper at the inner periphery at the ends of the body 55 
55 makes it easier to insert the upper and lower plugs 56 and 57. 55 
The reactors 20 may be disposed in a recess P, formed on the apparatus casing so that they can be directly 
viewed from outside. The reactors 20 are provided with heaters (not shown). The heater is in the form of C in 
section and comprises a heating plate and a thermal sensor embedded in a cylindrical body. 
The cylindrical body is made of silicon rubber and has an axially extending slit The reactors can be viewed 
60 through the slit so that the liquid supply is observed. Colouring the cylindrical body and provision of 60 
aluminium foil on the inner surface made it easier to observe the liquid supply to the reactor 20 (made of 
glass so that the inside thereof can be viewed). 

The heating plate is made of a resistor coated with silicone rubber. The plate is embedded in the vicinity 
and along the inner peripheral surface of the cylindrical body for surrounding the reactor 20. The heating 
65 plate has such a size that it can effectively heat the reaction zone of the reactor 20. 65 
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in lieu of the platinum resistor Chromel-alumel thermocouple and thermistor may be used 

recovery force acts. Therefore the Jx^l^Zl ^^ T ^ " ' S f,exed ' * at fs ' an elasti ° 
enhance the thermal conductivity SV " nancal b ° dy ,s br0U9ht ,nto close contact with the reactor lOto 

solvent /. auacnments 23a to 26a. The support is then swelled by 

typically used as the support ' a,m,nos,,,cate ' boros.l.cate. Polystylene and silica are 

agent/solvent I so.ution from the ££^^£££2£* ISSS?' 5f ,nB de »™ 
at a given amount, the port 30q is switched to the Dort20b T?a W «?' Wh , e " the su PP"«d solution reaches 
agent/solvent I solution remalLg in S parage 52E JSjfiK 31^" ,, 5^? , deprotectio " 

20 position 30a forstopping liquid supply The shake ^^th/n»^ n f 3,Ve21 ,ssw 'tehedtothe 

predetermined period of time the S3S sSSSli^ Aftera P8SSa9e of a 20 

line in Hgure 3). The valve 21 ^ h J t TT r p 'rS-^*" f L ° W (at pos,t,on presented by a dotted 
di scharged fro m the reacT^ l^ gg™^ ^! ■ ' £ d ^ rotfi ^ gflg"t/solvent I so.nHoni^ 

_*jja gininhe^^ 

25 the port 30q is brought into w^^S^^^^ 1 ™ Uqu,d , has been 

FEED (at position of dotted line of Rgure 3) mUn,C3t,0n wtn tne port 30c an <* s,x-way cock 29 is set to 25 

SolventlmayincludeSlo^ethane ^ 
30 necessary.saidsolvent.maybT^ 

n-buthanol. Then washing with solvent I is carried^ AtVhi!? l- methano1 ' ethano1 ' isopropanol. 

is switched in the order of from poS^ 

reactors 20. 20 without leaving , Hn^e«^2wM^J2;S^2 '■*?5 ,fro ? ,the «»'vw*bo«tle2Btothe 
if necessary, the six-way cock 29 is set^t £5LOW ThesWeen ww/^ano* 8 ^ ^^m*-* 01 " 3 9 ' ven Der '°d of time, 
35 of from port 30d to 30rto discharge waSe solventl tS^L - 9 Va ' Ve . 21 " "" lteh6d to ,n the 
Detritylation step (I, and vm^^7^JSSS^^^H^ aUmmt ^ 
Thereafter washing with solvent II is M^m!!^^^! 
is switched to ports in the order of from 30e 30f2*EXE S?£ P ( f. !! xteen - wa V cha "9e valve 21 
the reactors 20. 20 without leaving thTso^ 
40 predetermined period of time the six-way c^S^SSSS^S^ Shaker , 46 * S activated for a 
switched to the port 30f to 30r The si* wl™t m • Jlf bSH" ^ s,xte en-way change valve 21 is 
solvent ... Solvem ^^3^^JS2^^^:S , ^ < ?w mP ' etin9 the of the 
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wherein 55 

R1 represents a protection group (benzoyl group and the like); 
R2 represents an alky! group; and 
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21 is switched to the position for stopping liquid supply 30r and the six-wav mrir oq ;« cccn ru 

Condensation agent may be for example. 2 .4.6-triisopropylebenzensuZ ^etrazoriSe P-nSmzen 

tnmethylbenzensulfonyln.trotriazoride, 2.4.6-trimethylebenzensulfonyltetrazoride 2 4 1 
10 tn«o P ro P ylebenzensulfonylchloride, 2.4.6-trimethylebenzensulfonylchlSe 

Then washing with solvent II is accomplished. At the washing step (VII) the sixteen ««w . n * ■ 

The washing step may be repeated plural times If necessary 
15 Capping is then carried out At this capping step, the sixteen-way change valve 21 is switch^ to i„ 

agent/solvent II solution is fed to the reactors 20 20 via the oa^na -v> !Z auxiliary 

shaker46 in activatedfora given period 
i^tchedto in Reorder of from ports 301 a^ 
20 completion of the discharge of waste liquid the six-way S ^se^ Su ^ the 

Deactivation agent may include acetic anhydride, phenyl isocyanate, diemylemonotnWrtnhoc,^* m 
SlEET* 38 me *Vleaminopyridine. N.N-dleWleamt^ 8nd 

dimethyleaminopicoline may be used as a reaction promoter nn,w,w 

Washing steps (IX) and (X) may be repeated plural times if necessary 

The afore-mentioned steps (I), (II). (Ill), <| V ), (VII). (IX) and (X) is repeated plural times if necessarv In thi* 
tXSSL? ^ ep f (,,to(X, P ausesnuc,Mtide <*ains to successively condensate. 
„n exam P |e ' in order to carry out washing with solvent II in the apparatus shown in Raure 1 f 1 1 th* 
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e^Zent *" ""^ Va,Ve ° Perati ° nS ™ y reduced ^"ree times in the present 
aa^n^il?^ 8 a "°*e«- embodiment in which a dual two-way cock 54 is used in lieu of the six-wav cock 
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becomes 1 kg/cm 2 which is substantially eaualtnthahi * * _i. 
^Oisfii.edwith.iauidinthe^ 

port 30 a is formed at theater 
10 formed so that they surrounds the ports. Gas ponsmb^d ll^T S °' Vent ports 30a ' 3 <* - are 
valve body 30. The rotor31 is form^^ 

w,th the ports 30a to 30p so that the recess erfen£ w ! cornmun| cating the common port 30q 

Figure 14 shows a case in ^t^SSSS^IZS^ *" "tS*"* ° Uhe r0t ° r 
change valve. One eight-way change vaki ra^nSS^f^'? US6d ln " eU ° f the ^en-way 
15 afore-mentioned ports 30a to 30 P m ortwoflfauwZ^ POrtS 303 to 30h of the 

Spacings among the ports 30a throunh -*L JoT II ! °mer eight-way change valve 64. 
Figures 15a and 15b show the eight-way chanae valves a^tk^ - * 

passing a necessary amount ofl^SSJiT f^sage 66 is provided with an orifice 67 for 
ports 65a to 65f are connected withSfe n^S, S ^JT be " Sed ,n ,ieU of the ori «<*- ™e 

30 to the six-way cock 29. aCt ° re 2 °' 20 and the waste Nuid reservoirs 44 and 44 as is similar 

oo^h^ 

^e^d™'^ 

'•nertgasmaybesupp.iedtothebZrnoS^ 
40 of the gas to an value required for bubbling ° W fate re 9 u ' at °<- which regulate the flow rate 

the",^^^^ 

accomplished and the operation time mav b. sh™.™^ ? 8 w " h ,he "OP"" may be 
lite Is supplied to the Jo, „ e rS>^^!T£S^T ' ln »» "■»«* and the 

d^mXdTe^ 

is provided in which the reactor is washed with solvit ■ L e former emb °d\ ment . washing step 
55 remaining in the reactors after the Station J^^STT** dep ? tec « on a ^ CdaWlyl Sgenf) 
step (.1,) using solvent (I.) in the pn^VS^^ZSSS^S^ l " } '* ™ OWed by 3 
removed at washing step if the washing step (H)Ts e"imSed deprotect,on a 9 er " ™Y be solved and 

foSXS^ 
60 followed byawashing step (X, for Jash^^ 

e d =rr~ 

ide^rJi^s^ 

°»™a30pbec.mes^^^^^ 
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It is easy to assure sealing performances at ports 30a to 30p and the reliability of valve may be enhanced 

In the afore-mentioned embodiments, two reactors 28, 20 have been disclosed. The invention is not 
limited to this case. There may be provided one reactor or more than two reactors. The structure of the 
six-way cock 29 and eight-way cock 65 is different from those of the afore-mentioned embodimens when 
5 there is provided one reactor or there are provided more than two reactors. 

There has been disclosed a case in which the stock is charged into the reactors by opening the cock 58 
Stock solution having stock dissolved in solvent which is charged into a bottle may be fed to the reactors" 
under the pressure of N 2 gas. 
Two or three solvents are conventionally used at each washing step and the reactors are successively 
10 washed in a repeated manner. This involves sophisticated operation and an extended period of operation 
time. There is also a problem that the apparatus can not be made small due to increase in the number of 
solvents. The present invention has overcome the problem by using one solvent which is capable of 
, dissolving impurity existing in a product produced in the previous step and which can be used at the next 

step. That is, sufficient effect may be obtained by washing with one solvent. 
1 5 The synthesizing apparatus of the present invention can be used for the synthesis of RNA (ribonucleic 
acid) as well as DNA. 

In accordance with the present invention, the reagent and solvent inlet ports of the change valve which 
change passages for communicating the reagent and solvent bottles with the reactors by rotating the 
operation knob are disposed in order of liquid supply operation. One rotation of the operation knob 
20 completes a liquid supply and discharge operation. Therefore the operation is very simple and the 
misoperation may be reduced. 

Automation of the apparatus does not require a number of solenoid valves. For example only a steppinq 
motor or servo-motor is required to automate the apparatus. Its control is simple. It is easy to convert the 
apparatus for automation. 
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CLAIMS 



1 . A polynucleotide synthesizing apparatus comprising reactor means; 
reagent and solvent bottle means which is charged with reagents and solvents require for the 
30 polynucleotide synthesis reaction; 

change valve means having at the inlet side thereof a plurality of reagent and solvent ports which are 
communicated with said reagent and solvent bottles and a common port communication with said reactor 
means at the outlet side thereof, said change valve means being adapted to change the passages for 
comrnunicating each or regent and solvent bottles means with said reactor means by the rotary operation of 
35 a knob; and 

liquid supply means for supplying reagents and solvents from each of reagent and solvent bottles to said 
reactor means under pressure of inert gas, said reagent and solvent ports being disposed in order of liquid 
supply sequence whereby one rotation of said operation knob causes the liquid supply operation in a 
condensation step. 

40 2. The apparatus as defined in Claim 1 in which a passage for introducing said inert gas to said reactor 
means is provided with a branch passage having a flow rate restriction means through which inert gas qlows 
at a flow rate required for bubbling. 

3 The apparatus as defined in Claim 1 in which a liquid supply passage is connected with the bottom of 
said reactor means so that said inert gas is supplied from the bottom of said reactor means via said flow rate 

45 regulating means at a flow rate required for bubbling. 

4. The apparatus as defined in Claim 1 in which a filter is provided at the liquid supply portion of said 
reactor means and an admission passage for introducing the reagents and solvents to the reactor means 
through said filter and a purge passage for introducing gas and the like generated in the reactor means to the 
outside of the reactor means via the filter are provided at the liquid supply portion. 

50 5. The apparatus as defined in Claim 1 in which said reactor means is disposed so that it can be viewed 
and a heater having a heating element is embedded in a main body so that the heating element surrounds 
the reactor means, said main body having a slit through which said reactor means can be directly viewed 
and said main body being formed to grip the reactor means. 

6. The apparatus as defined in Claim 1 in which said change valve means for changing the passages 
55 communicating the reagent and solvent bottles with reactor means by the rotation of the operation knob 

includes a plurality of valves, 

7. The apparatus as defined in Claim 1 in which said reactor means includes a plurality of reactors. 

8. The apparatus as defined in Claim 1 in which said reactor means includes a single reactor. 

9. The apparatus as defined in Claim 1 in which one solvent is used which can dissolve impurity in the 
60 product produced in the previous step for each step and is usable in next step. 
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